ABSTRACT
. This form of celldeath is characterized by distinct morphological and biochemical features including condensation of nuclear chromatin and fragmentation of DNA at internucleosomal linker sites giving rise to discrete bands with multiples of 180-200 base pairs. Fragmentation of DNA in thymocytes has been related to the increased activity of a calcium-dependent endonuclease as a result of either activation through increased intracellular calcium (4) or through induction of new proteins having endonuclease activity (5) . Recent studies have revealed that although human T cell leukemia cells lack a calcium-dependent endonuclease they are killed by DEX2 through apoptosis (6, 7). Alnemri and Litwack (6) and Baxter et al. (8) have contended that the proteins identified by Compton and Cidlowski (5) having endonuclease activity are in fact histones that are known to give a positive reaction for the endonuclease. The presence of active glucocorticoid receptors is essential for apoptosis (3) . However, CEM-C1 cells that have functional glucocorticoid receptors and contain inducible glutamine synthetase are resistant to DEX-induced cell lysis (9). Some of the clones from these cells become sensitive to growth arrest and lysis by DEX after treatment with 5-aza-2-cytidine, which blocks DNA methylation (10). Further, it is known that cellular methylation occurs during the S phase and has been correlated with the loss of expression of many genes (11).
Our previous studies (13) showed that lovastatin, a competitive inhibitor of HMG CoA reductase, the rate-limiting enzyme in the cholesterogenic pathway, inhibits growth of dexamethasone-sensitive CEM-C7 cells, but only slightly affects growth of the resistant line CEM-C1.
As 
Isolation of nuclear proteins
The nuclear proteins were isolated according to the procedure described by Compton and Cidlowski (5) . The nuclei were prepared by hypotonic shock (16). Approximately 5 x 108 cells were incubated for 30 mm at 4#{176}C with 25 ml of 1.5 mM MgCI2. The nuclei were pelleted at 200 x g and washed with 1.5 mM MgCl2.
Two milliliters of 0.6 M NaCl containing 1 mM Na2EDTA, 0.02% sodium azide, 0.7 g/ml pepstatin A, 0.5 JLg/ml aprotinin, and 0.5 mM N-ethyl malemide was added to the pellet and the contents were stirred for 1 h. These steps were carried out at 4#{176}C. The extract was centrifuged at 183,000 x g for 1 h and the supernatant was dialyzed overnight against 20 mM Tris, pH 7.4, 5 mM MgCl2, 1 mM Na2EDTA, 0.02% sodium azide, 0.5 jg/ml aprotinin, 0.5 mM N-ethyl malemide, and 11 ig/ml phenyl methyl sulfonyl fluoride.
The dialyzed material was centrifuged at 12,000 x g for 20 mm and the resulting pellet was dissolved in a buffer containing 62. MgC12, and 0.02% sodium azide buffer. The buffer was discarded and fresh buffer containing 2 mM CaCI2 was added to activate the endonuclease.
The gels were stained with ethidium bromide and were examined with a UV lamp for enzyme activity indicated by the disappearance of fluorescence.
RESULTS

Cell growth and DNA fragmentation
As our previous work (13) has revealed that CEM-C7 There was no significant difference between the effects of these agents on the two cell lines. As the cell shrinkage was evident from a peak shift we studied the DNA fragmentation which is a characteristic feature of apoptosis. Under some conditions the DNA was fragmented at internucleosomal linker sites, giving rise to bands with molecular weights as multiples of
180-200
bp in both cell lines. In agreement with earlier results (13), the DNA was intact in DEX-treated CEM-Ci cells (Fig. 1) 4). The role of cycloheximide in lovastatin-treated cells could not be studied due to cytotoxic effects of cycloheximide.
Effect on nuclear proteins
As cycloheximide partially blocked the DNA fragmentation caused by DEX, the nuclear protein profile after DEX and lovastatin treatments was studied. After 24 h of DEX (2 x 106 M), 18 h after adding cycloheximide (25 ig/ml) and 72 h after adding lovastatin (2 ig/ml), proteins between 14.3 'to 18.4 kDa (Fig. 5) became distinctly visible on SDS gels. No such effect was seen in cells that were treated either with DEX in the presence of RU 486 or with lovastatin in the presence of cholesterol and mevalonolactone. The treatment of cells with DEX in the presence of 50 ng/ml cycloheximide also blocked the induction of these proteins.
Nuclease activity in nuclear proteins
As certain nuclear proteins were increased after DEX treatment, these proteins were examined for endonuclease activity. After separation of the nuclear proteins on SDS-PAGE containing 10 ig/ml calf thymus DNA, 2 mM CaC12 was added after removal of SDS. The gel was examined over UV light. No nuclease activity could be detected in these gels. Micrococcal nuclease was used as positive control shqwing evidence of activity. Furthermore, no increase in DNA 'fragmentation was noted in nuclei incubated with nuclear proteins isolated from DEX-treated cells compared with control CEM-C7 cells (data not shown). Although the exact molecular mechanism responsible for apoptosis in these two cell lines cannot be established from the results of this study, the result indicates that there many be more than one mechanism leading to this process. (1 x 106 M) x cycloheximide (100 ng/ml); 6, 18 h cycloheximide (25 ig/ml); 7, 48 h control; 8, 48 h lovastatin (5 zg/ml); 9, 72 h control; 10, 72 h lovastatin (5 tg/ml); 11, 72 h lovastatin (5 g/ml)
+ cholesterol (50 g/ml) + mevalonolactone (6 mM). 
